ten used to identify individual animals in mark-recapture studies. With a library of photographs and sighting information, individuals can be recognized by natural and unique skin patterns and scars (WÜRSIG & JEFFERSON 1990) . Population size (HAMMOND et al. 1990 ), residence and movement patterns within an area (WÜRSIG & WÜRSIG 1977 , SCOTT et al. 1990 , WEIGLE 1990 , and group structure (BIGG et al. 1990 , WELLS 1991 have all been studied with this method. In Brazil, photo-identification as a tool to study site fidelity in S. guianensis is relatively recent (FLORES 1999 , SANTOS et al. 2001 , AZEVEDO et al. 2004 , ROSSI-SANTOS et al. 2007 .
Since 1994, our group has studied this dolphin in Sepetiba Bay (state of Rio de Janeiro, Brazil; 22º35'S, 44º03'W, Fig. 1 ), in part to create a visual database for the study of the ecology and the behaviour of estuarine dolphins. Sepetiba Bay is a semiclosed coastal lagoon complex with an area of 519 km² with diverse environments including beaches, peninsulas, islands, The bay suffers from extensive anthropic activities. More than 400 factories (chemical, metal, rubber and printing) surround this ecologically important area (MUEHE & VALENTINI 1998) . Industrial and agricultural wastes, together with pollution from a nearby and expanding port, are constant inputs into the bay and constitute a grave threat to the local wildlife (MARQUES et al. 2002) .
In this paper, we present information gathered over a 12-year period of observation of S. guianensis population (sensu MAYR 1977) inhabiting Sepetiba Bay. The results presented herein provide an insight into site fidelity and population dynamics of the estuarine dolphin that should be important in the design of future conservation projects.
MATERIAL AND METHODS
Site fidelity is defined as the tendency of an animal to occupy an area or to return to a previously occupied area over some period of time (WHITE & GARROT 1990 ). To examine fidelity, boat surveys were conducted in the Sepetiba Bay from February 1994 to August 2006. Photographs of the dorsal region, including the dorsal fin, of estuarine dolphins were taken to allow individual identification. The sampling effort was not equally distributed throughout the study period. Field work was carried out from a seven meters boat that cruised at four knots during favourable conditions. Favorable conditions were at the state of the sea < 3 on the Beaufort scale, and no surveys ocurred when the state of the sea was у 3, when photography is difficult or impossible (Simão et al. 2000) . Survey teams comprised a vessel operator, a data recorder and one or two experienced photographers. The boat moved randomly until one or more groups of dolphins were sighted.. The geographical position of the dolphins was marked and subsequently plotted on a nautical chart. Pictures were taken using 35 mm cameras (Nikon N80 with a Nikon AF 70-300 mm zoom lens, or Canon EOS with a Canon EF 75-300 mm zoom lens). Color and black/ white films of speed 100 or 400 ASA were used depending on the light. Only photos that allowed clear identification of individual animals were used (in focus, un-obscured, with the dorsal fin relatively perpendicular to the plane of the photograph, with the dorsal fin large enough to identify small notches). Selected photographs were compared visually by at least two experienced researchers in matching dorsal fins photographs, following DEFRAN et al. (1990) .
Two error types are most common with photoidentification. First, false negatives, when two sightings of different individuals are classified as one. Second, false positives, when two images of the same individual are classified as two different animals; both resulting in population estimations biased (GUNNLAUGSSON & SIGURJÓNSSON 1990 , STEVICK et al. 2001 . We believe that we minimized or eliminated those potential errors by the use of high quality photographs and two researchers examing those photographs.
RESULTS
A total of 72 surveys during the 12 years (excluding 1996) found that estuarine dolphins inhabit Sepetiba Bay area throughout the year (Tab. I, Fig. 2 ). Dolphins were found within only 28% of the bay, an area of roughly 145 km² area (Fig. 1) . Dolphins were seen during every expedition and were found in groups ranging from 2 to 200 (80.5 ± 51.1) individuals. Individuals were observed performing aerial, hunting, social behaviour, or travelling (SIMÃO et al. 2000) . Groups with mother- calf pairs were frequent (80%) while those comprising only adults were much less common (20%).
A total of 217 animals were identified and catalogued, with 186 resightings. Each of these was clearly recognized from the silhouette of the dorsal fin and/or from scars of other visibile features near the dorsal fin. Annual resighting was correlated with the number of surveys carried out each year (Spearman r s = 0.755, n = 12, p = 0.011).
Seventy nine animals (36%) were resighted at least once during the 12 year study period, while the remaining 138 (64%) were never seen again (Fig. 3) . The minimum interval between the first and the last sighting of an individual animal was nine days. Twenty two animals (Tab. II) were resighted for the last time more than five years after the first sighting. One individual resighting maximum interval was 11.25 yr, two at ~9 yr, two at ~8 yr, three at ~7 yr, nine at ~6 yr and five at ~5 yr. The average length of time between the first and the last sighting was 40.6 (± 31.1) months (Fig. 4) .
DISCUSSION
Dolphins were found during all surveys and seasons (Tab. III, Fig. 2 ) and so we found no apparent seasonality in the way the animals use this habitat. The 145 km 2 area used by the animals is more similar to oceanic waters than the inner reaches of the bay (saltier, cooler, less turbid - SIMÃO & POLETTO 2002) . This preference may be due environmental conditions or the associated difference in prey abundance (SIMÃO & POLETTO 2002) . S. guianensis was found in 42% (137 km 2 ) of Guanabara Bay (Rio de Janeiro) with an estimated 70 animals (AZEVEDO et al. 2004 (AZEVEDO et al. , 2007 . Comparing the two bays, while the area used is similar, Guanabara Bay has fewer individuals than Sepetiba, suggesting that resources are perhaps more limiting at the former. Also, Sepetiba Bay has the second largest concentration of estuarine dolphins in its range (SIMÃO et al. 2000) , suggesting that resources are plentiful here.
Site fidelity has been studied in a variety of dolphin species, including Tursiops truncatus (e.g. BALLANCE 1990 , BRISTOW & REES 2001 , SIMÕES-LOPES & FABIAN 1999 , SLOOTEN et al. 1993 , Sousa chinensis (e.g. KARCZMARSKI et al. 1999) , Cephalorhyncus hectori (e.g. BRÄGER et al. 2002) , Inia geoffrensis (e.g. GONZALEZ 1994) and Stenella longirostris (e.g. MARTEN & PSARAKOS 1999) . In Brazil, site fidelity had been previously studied in four locations for Sotalia guianensis: Guanabara Bay (state of Rio de Janeiro) for a period of eight years between 1995 and 2003 (AZEVEDO et al. 2004 , the North Bay of Florianópolis (state of Santa Catarina) for 4.8 years (FLORES 1999) , the Cananéia Estuary (state of São Paulo) for four years (SANTOS et al. 2001 ) and the Caravelas River Estuary (state 
3
of Bahia) for three years (ROSSI-SANTOS et al. 2007 ). With our results, Sepetiba Bay seems to offer a particularly high quality habitat, since dolphins are more abundant and found year round. Also, reproduction is common, since amny calves have been observed and photographic images of new individuals are obtained constantly (Fig. 4) . Thus, the relatively few resightings (36% of the animals identified) here compared with a greater resighting rate in the other study areas (North Bay -94%, Cananéia Estuary -85%, Guanabara Bay -94%; FLORES 1999 , SANTOS et al. 2001 , AZEVEDO et al. 2004 , may be a consequence of the number of field trips conducted which were insufficient to cover the entire sample population Residence patterns of cetaceans usually consider three parameters: the number of times an individual is resighted, the interval between the first and last sighting, and the average number of days between consecutive sightings of a single animal (BALLANCE 1990) . These three parameters must be interpreted carefully to avoid misinterpretation. Combining the data shown in tables I and II and figure 3 suggests that the residence pattern of dolphins in Sepetiba Bay is variable, i.e., most of the individuals were seen just once whilst some were observed on many occasions. Also, some dolphins were resighted after a short interval of time (i.e., a few days later the first sighting), while others were resighted after a long interval, hence the average interval between resightings and the large standard deviation (40.6 ± 31.1 months). A large variability in resighting interval is expected due to residence patterns that vary between individuals because of individual variation in the way they explore the environment for essential activities such foraging and reproduction (BALLANCE 1990 , KARCZMARSKI et al. 1999 . Also, non-sightings do not necessarily imply absence, but may often be because the animal could not be photoidentified. This is especially important to our study because the Sepetiba Bay comprise the largest population of this species. Group composition in dolphins is important for the evaluation of residence patterns. That mothers with calves are found all year round and in all 12 years of study suggest that this bay is an important nursing area and that most of the photo-identified animals are adult females. This and the infrequent exclusively adult groups (20%) suggests that Sepetiba Bay is not always used by the entire local population. Females with calves and subadults of both sexes may use this bay until maturation of the offpspring. Once becoming adults, individuals may then move to join other adults in adjacent areas, such as the open ocean or other nearby bays (Fig. 5) . As a preliminary test of this prediction, the photo-id catalogues of Sepetiba and Guanabara bays were compared and no common individuals were found, despite the relatively short distance between the two (91 km).
A large population of S. guianensis dolphins is commonly seen in Paraty Bay (LODI & HETZEL 1998, Fig. 5 ) and dolphins are often observed in ocean waters between Sepetiba and Paraty Bays (Sérgio C. Moreira, Instituto Aqualie, pers. comm.). Since both areas are environmentally similar, offering resources and shelter against predators, it is likely that the habitat of the S. guianensis population includes Sepetiba and the nearby (< 40 km) Paraty Bays. To test this prediction, preparation of a photo-id catalogue of Paraty Bay estuarine dolphins is underway in our lab. We predict that both areas are used by individuals that were recorded in Sepetiba Bay. If so, the conservation concerns for these animals will have to take in account a much larger area. As anthropogenic influences rapidly increase in Sepetiba Bay, due to its economic interest for the state of Rio de Janeiro, Paraty Bay may become an important refuge should conditions worsen in Sepetiba.
The residence patterns described here provides preliminary data on the dynamics of the S. guianensis population of Sepetiba Bay. Data suggest that relatively few adults regularly use the bay, due to the long time intervals between resightings, and that those that use the bay are mainly reproducing females. Systematic long-term photo-identification of dolphins in Sepetiba Bay with the inclusion of Paraty Bay, should provide a more comprehensive understanding, and result in more accurate conclusions regarding the habitat of S. guianensis. The knowledge of the relationship between these cetaceans and the environment will be extremely valuable for the implementation of future conservation programs.
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